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NHDES and EPA – Stormwater Management 
Promote Groundwater Recharge 

 
• Federal Clean Water Act 

• State Alteration of Terrain Permits 

• Green Infrastructure Initiatives 

 



Quantity Impacts - Direct Discharge of 
Stormwater to Surface Water 

• Changes to Stream Flow  

• Increased runoff velocities 

• Increased flooding 

• Lower baseflows (dry weather flows)  

• Less water is stored in aquifers 



Stream Morphology Impacts - Direct 
Discharge of Stormwater to Surface Water 

• Changes to Stream Geomorphology  
 

• Stream degradation or aggradation, resulting 
from changes in flows or sediment load  
 

• Loss of riparian vegetation & canopy  



Ecological Impacts - Direct Discharge 
of Stormwater to Surface Water 

• Changes to Aquatic Habitat  
 

• Increased stream temperatures 
 

• Decline in abundance and biodiversity of fish 
and benthic organisms 



Quality Impacts - Direct Discharge of 
Stormwater to Surface Water 

• Pathogenic bacteria/viruses  
 

• Nuisance algal growth from excess nutrients in 
runoff.  
 

• Contamination from nitrogen compounds, 
metals, organic compounds, pesticides & salts 
 

• Depleted dissolved oxygen (DO) levels.  
 

• Increased temperatures 



Question 

What is the impact of discharging stormwater to 
groundwater sources of  drinking water quality? 

 

 



New Hampshire is Different 

Drinking 
water 
sources are 
more 
numerous 
than other 
states 



New Hampshire is Different 

Drinking water 
sources are 
decentralized 
and often 
located in 
developed areas 
– right where 
recharge occurs 



Decentralized Drinking Water Sources 
and Stormwater Management 

Developments often 
need to meet 
drinking water 

supply, stormwater, 
and wastewater 

needs all on one lot 

Water Supply Well 

Stormwater 
Pond 



Stormwater Impacts on Drinking 
Water Quality - Available Information 

• Published Literature  

• Public Water System Compliance Sampling 
Water Quality Data 

• Unregulated Contaminant Monitoring Rule 

 



Published Literature 

• Impurities in road salt 

• Road salt impacts on subsurface geochemistry 

• Assess water quality up and down gradient  of 
stormwater discharge/recharge 

• Study the occurrence of regulated 
contaminants in asphalt and sealcoat in surface 
water 

• Identify potential contaminants in stormwater 

 

 



Subsurface Chemical 
RXNs and Impurities 

Impurities in Road Salt 

Granato’s/USGS’1995 & 1996 Salt Studies 



USGS Factsheet 
2013-3011 



Sulfate 

Calcium 

Potassium 

Bromide 
Fluoride  

Magnesium 

Strontium 

Vanadium  
Nitrate 

Iron  
Other 

Road Salt is 95%-98% Pure NaCl 
Relative Mass of Impurities in Road Salt 

Data obtained from  Granato’s 1996 Study 



Groundwater Quality Upgradient and 
Downgradient of Salt Treated Roadway 
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Data obtained from  Granato’s 1995 Study 



Groundwater Quality Upgradient and 
Downgradient of Salt Treated Roadway 
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pH  
2x As Many Hydrogen Ions Downgradient 
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Other Potential Pollutants in Stormwater 

• Asphalt/Sealcoat/Motor Oil/Gasoline 
Contaminants 
• Organic  Compounds 
• Heavy Metals 
• Gasoline 
 

• Landscape Nutrients 
• Nitrate/Nitrite 
• Pesticides 

 
 

 
 

 

Groundwater Protection Council 
http://www.gwpc.org/sites/default/files/files/Stormwater%20Management
%20Full%20Chapter.pdf 



“Other Pollutants” in Stormwater/ 
Impacts on Groundwater 

• Groundwater quality not rigorously studied 

• Impacts are often 

– Generalized based on intuition 

– Thought to be “offset” by quantity benefits 

– Not contemplated in the context of thousands of 
decentralized drinking water sources. 

– Not contemplated beyond currently regulated 
contaminants 



USGS Sealcoat Work 

NH 
Generally 
Uses  Coal 

Tar Sealcoats 



Mahler, B. J.; Van Metre, P. C.; Foreman, W. T., Concentrations of polycyclic aromatic hydrocarbons (PAHs) and 
azaarenes in runoff from coal-tar- and asphalt-sealcoated pavement. Envion. Pollut. 2014, 188, 81-87. 



Fall 2014 Article from the 
Commonwealth Magazine 
• Various chemicals are added 

to asphalt 
• Recently, as much as 8% of 

asphalt consisted of recycled 
engine oil.  NH was not 
informed of this 

“There are no prohibitions on 
what binders an asphalt 
producer can use unless a state 
specifically bans an additive.” 



Legal Challenge  to the Use of Recycled Engine Oil 

• NH issued a ban on the use of recycled engine 
oil in asphalt based on performance  concerns 
not environmental questions 

• Ban has been initially upheld in Court 
• Does not affect the use of coal tar sealcoats 
 

 



Assessing Water Quality Trends Using 
Public Water Supply Compliance Data 

Data is challenging for research purposes 

– “Non Detects” 

–Different constituents are sampled for on different 

days/different seasons/different years 

–Constituents are monitored relatively 

infrequently/Generally 2-6 data points for each 

constituent per source are available in our database 

–Can only use data from drinking water sources with no 

treatment (approximately 10% of all sources) 

 



Study Approach 

• Data from sources with no treatment 

• Required three results per constituent/source 

• Determined trends based on results being 
sequential (this is very conservative). 

• ***Utilized elevated concentrations of chloride 
in sources as a tracer to indicate impacts from 
stormwater*** 















There could be other thinks impacting the pH of 
Drinking Water…………. 





Other UCMR Data 
Parameters that did not correlate with the 
occurrence of road salt: 

• Chromium 

• Chromium VI 

• Vanadium 

• Cobalt 

 

 

 

UCMR Data is skewed because most data is 
from very large water systems with well 

protected water sources. 









 



 



Volatile and Semi-Volatile Organic 
Compounds 

• Except for historic MtBE detections, these 
compounds have not routinely not been 
associated with stormwater 
 

• 16 organic compounds associated with sealcoats 
are not regularly detected in any public water 
supply source due to stormwater infiltration 
 

• Pesticides have not regularly been regularly 
detected in public water sources 



Limitations to Volatile and Semi-
Volatile Organic Compounds Data 

• Only a subset of compounds in sealcoats are 
monitored 

• Monitoring doesn’t not coincide with  

– Recharge events 

– The time that sealcoats are applied 

• Pesticide results could be misleading.  Need to assess 
breakdown products 

• Should we look for these compounds below traditional 
detection limits? 



Cyanide Based Additives in Road Salt 

PART Env-Dw 711 MONITORING FOR INORGANIC CHEMICALS 
“(e) The department shall waive the requirement to monitor for cyanide if the 
department determines that the PWS is not vulnerable to cyanide due to a lack 
of any industrial source(s) within the wellhead contributing area.” 



Perchlorate 

One study found low levels of perchlorate in road salt 
sampled from storage piles at concentrations of 64 and 
7.8 μg/kg 



Infiltration of Stormwater/Impact on 
Drinking Water - Conclusions 

• Can significantly impact chloride and sodium 
concentrations in groundwater 
 

• Coincide with  changes in the concentrations of 
multiple concentrations of metals and inorganic 
compounds  

– Changes have not cause and drinking water violations 
– Reaction of salt and the subsurface? 
– Impurities in road salt? 
– Salt in groundwater is an indicator of a more direct 

connection to recent recharge 
• Younger groundwater/Lower pH 
• More susceptible to contaminants on the land surface 



Infiltration of Stormwater – Conclusions 
(continued) 

• Data does not exist to determine the cumulative effect of 
recharging stormwater to groundwater. 
 

• Additional siting criteria may need to be included when 
designing infiltration infrastructure 
– Type of asphalt/sealcoat needs to be added to Green 

Infrastructure Design BMPs 

– Distance and gradient to drinking water sources 

– Depth to bedrock 

– How much salt is in the groundwater in the area already?  How 
much salt is too much?  Salt offsets for new development that 
recharges stormwater? 

 



Data Gaps to Be Researched 
• Expanded list of inorganic, metals and organic (VOCs, SOCs, 

and pesticides) 
 

• Cyanide  
 

• What does adding low concentrations of lots of different 
contaminants mean to health/environment? 
 

• Do salt impurities vary with the source of salt? 
 

• Is it possible to avoid infiltration of stormwater originating 
from winter months? 
 

• Monitoring 
– Occur on a regular frequency 
– Utilize analytical methods with low reporting limits 
– Specifically target recharge events 
– More intense when chemicals (sealcoats, salt or pesticides) are 

applied 
 


